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(57)Abstract 

PURPOSE: To provide a control method which is applied 
to the measuring system using a machine tool and can 
measure the shape and the size of a work with high 
accuracy. 

CONSTITUTION: A measuring head attached to the 
spindle of an NC machine tool is moved toward a work 
by an NC device after a measuring device is connected 
to the NC device (SO. A displaced variable produced by 
a contact between the feeler of the measuring head and 
the work, Le ff the displaced variable toward each of X, Y 
and 2 axes of an orthogonal coordinates is received from 
the head and stored (S2X Then a fact that the displaced 
variable is equal to its target value is detected (S3). 
Then a skip signal is outputted to the NC device and the 
movement of the measuring head is stopped by the NC 
device toward the work (S4). When the movement of the 
measuring head is completely stopped after detection of 
the change of the displaced variable, the position data 
on the head is received from the scale provided on the 
NC device or an NC machine tool and then stored (S5). Thus the shape and the size of the 
work are calculated with high accuracy based on the stored data on the displaced variable and 
the position of the measuring head (S6). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a control method of a measurement system using an NC machine tool which equips a 
principal axis of an NC machine tool with a measuring head in which displacement detection is 
possible, and measures accuracy of form and a size of a work, Turn to said work said measuring 
head with which said principal axis was equipped by an NC unit which controls said NC machine tool, 
and relative displacement is carried out, The amount of displacement which a point of said 
measuring head contacted and generated to said work is received and memorized from said 
measuring head, Detect change of said amount of displacement and relative displacement to the 
direction of said work of said measuring head is stopped with said NC unit, After movement of a 
measuring head stops thoroughly from detection of change of said amount of displacement, Data of 
said amount of displacement of said measuring head which received data of a position of said 
measuring head from a position reading scale with which said NC unit or said NC machine tool was 
equipped, was memorized, and was memorized, A control method of a measurement system using an 
NC machine tool asking for accuracy of form and a size of said work from data of a position of said 
measuring head. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention carries out relative displacement of the measuring head with 
which especially the principal axis of the NC machine tool was equipped and in which displacement 
detection is possible with an NC unit about the control method of a measurement system of having 
used the NC machine tool, contact it to a work, and it is stopped, It is related with the control 
method of the measurement system using the NC machine tool which measures the accuracy of 
form and the size of a work with sufficient accuracy from the position of the measuring head in 
which the displacement detection after a stop is possible, and the amount of displacement at the tip 
of the measuring head in which displacement detection is possible. 
[0002] 

[Description of the Prior Art]Conventionally t the accuracy of form and the size of the work 
processed with the machine tool were measured by instruments, such as slide calipers and a 
micrometer, or were reput on the three-dimensional measuring instrument, and the inspection of 
process tolerance was conducted. These measuring methods required the long time and the 
accuracy of measurement's were insufficient. [ of the measuring method by an instrument ] So, the 
measurement system which equips the principal axis of a machine tool with a measuring head, and 
measures the accuracy of form and the size of a work after processing came to be adopted in 
recent years. 

[0003]As for a measuring head, in such a measurement system, a contact process is usually used. 
There are a touch sensor form and a displacement detection form in a contact process. A touch 
sensor form measuring head detects the moment the measuring head contacted the work. The 
moment a measuring head will be contacted and pushed on a work, the electric circuit of a 
predetermined closed loop will open a typical touch sensor form measuring head by that cause, and 
current will not flow is detected. The shape dimension of a work can be measured by recording the 
data of the position of each axis of rectangular coordinates on the moment. 
[0004]The measuring head of a displacement detection form usually makes three-dimensional 
displacement detection possible using a differential transformer or an optical scale. When [ free ] 
the measuring head does not touch a work, the amount of displacement of a measuring head is zero. 
If a work is contacted, a measuring head will output the amount of displacement according to each 
axis of rectangular coordinates. 

The accuracy of form and the size of a work are calculated from the radius of the uppermost tip 
part of the measuring head in contact with the data and the work of a position of a measuring head 
corresponding to each axis of rectangular coordinates. [ at the time of the amount of displacement 
and its output ] 
[0005] 

[Problem to be solved by the invention]When receiving the data of the position of a measuring head 
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in an above-mentioned measurement system from the scale with which the NC unit or the machine 
tool was equipped, it is necessary to receive simultaneously with the data of the amount of 
displacement of a measuring head but, and. Actually, it cannot receive simultaneously but the data 
of the position of a measuring head and the data of the amount of displacement of a measuring head 
have a problem which an error produces in the accuracy of measurement. 

[0006]Since the point (it is henceforth called a feeler) of a measuring head measures simultaneously 
the data of the amount of displacement of the feeler of a measuring head, and the data of the 
position of a measuring head at the moment of contacting a work and the measuring head of a 
displacement detection form calculates and asks for the accuracy of form and the size of a work, 
The position of a actual measuring head will move some measuring heads, by the time it is detected 
that the measuring head contacted the work and an NC unit stops a measuring head, and there is a 
problem that an error arises in the accuracy of form of a work or the accuracy of measurement of a 
size as a result. An above-mentioned measurement system cannot be measured with sufficient 
accuracy, if the synchronization of control timing is not taken between the NC units of a machine 
tool, but there is a problem that attachment becomes an expensive measurement system difficult 
also to an established machine tool with a natural machine tool manufactured newly. 
[0007]From the above thing, this invention turns a measuring head to a work, move it, and it detects 
that the feeler of the measuring head contacted the work, By outputting a skip signal to an NC unit, 
terminating movement of a measuring head, and measuring the data of the amount of displacement 
of a feeler, and the data of the position of a measuring head, Said problem cannot be found and it 
aims at providing the control method of the measurement system using the NC machine tool which 
calculates and asks for the accuracy of form and the size of a work correctly and with high 
precision. If the signal (skip) signal from the outside is inputted during shaft movement by shaft 
movement instructions of NC program, a skip function will stop execution of these shaft movement 
instructions, and will mean here the function to perform instructions of the block described by the 
next of NC program. 
[0008] 

[Means for solving problem] Drawing 1 is a flow chart which shows the primitive operation of the 
control method of this invention. In order to solve said SUBJECT, the control method of the 
measurement system using the NC machine tool by this invention, In the control method of the 
measurement system using the NC machine tool which equips the principal axis of an NC machine 
tool with the measuring head in which displacement detection is possible, and measures the 
accuracy of form and the size of a work, the following processing (from Step S1 to Step S6) is 
performed with the measuring device connected to an NC unit. 

(51) The measuring head with which the principal axis was equipped by the NC unit which controls 
an NC machine tool is turned and moved to a work. 

(52) The point (feeler) of a measuring head receives and memorizes each axes X and Y of the 
amount of displacement contacted and generated to the work, i.e., rectangular coordinates, and the 
amount of displacement to a Z direction from a measuring head. 

(53) It detects that the amount of displacement became a desired value. 

(54) A skip signal is outputted to an NC unit and movement in the direction of the work of a 
measuring head is stopped with an NC unit. 

(55) After movement of a measuring head stops thoroughly from detection of the amount of 
displacement, the data of the position of a measuring head is received and memorized from the 
position reading scale with which the NC unit or the NC machine tool was equipped. 

(56) It asks for the accuracy of form and the size of a work from the data of the amount of 
displacement of the memorized measuring head, and the data of the position of a measuring head. 
[0009] 

[Function]The control method of the measurement system using the NC machine tool of this 
invention, It detects that the feeler of the measuring head to which it was made to move towards a 
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work contacted the work, and the target displacement amount occurred, Since the data of the 
amount of displacement of a feeler and the data of the position of a measuring head are measured 
after outputting a skip signal to an NC unit, terminating movement of a measuring head and a 
measuring head's stopping thoroughly, it calculates and asks for the accuracy of form and the size 
of a work correctly and with high precision, without generating an error of measurement. 
[0010] 

[Working example] Drawing 2 is an outline block diagram of the measurement system by an 
embodiment. On the whole, this figure shows a machine tool with an arrow with the reference 
number 1. The operation which measures the accuracy of form and the size of the work 4 after 
processing by the machine tool 1 is explained briefly below. The numerical control of the machine 
tool 1 is carried out by NC unit 2, it processes the work 4, makes the measuring head 5 approach 
the work 4 after processing the work 4, and starts measurement of the accuracy of form of the 
work 4, or a size. Operation of such a machine tool is performed by NC program loaded to the NC 
unit. The feeler 6 is attached at the tip of the measuring head 5, and if the feeler 6 is contacted and 
pushed on the work 4, the amount of displacement of the feeler 6 will be transmitted to the 
measuring device 3 by the displacement detection circuit built in the measuring head 5. The scale 7 
arranged by the machine tool 1 outputs the data of the position by movement of the measuring head 
5 to the measuring device 3 indirectly or directly via NC unit 2. incorporating NC unit 2 from the 
encoder (not shown) of the servo motor to which the data of the position of the measuring head 5 
was attached by the machine tool 1 — the measuring device 3 — the data transmission of the 
position — it carries out. The measuring device 2 measures the accuracy of form and the size of 
the work 4 based on the flow chart shown by drawing 3 . The operation is explained in detail below. 
[001 1] Drawing 3 is a flow chart which shows processing of a measurement system by an 
embodiment. A number which continues all over [ S ] this figure shows a step number. 

(51) It is described that a skip valid flag is set into a portion of the beginning of a measurement 
program which measures accuracy of form and a size of a work of a request loaded to :NC unit. 

(52) : a principal axis of a machine tool is equipped with a measuring head, execution of a 
measurement program beforehand loaded to an NC unit is started, and measurement of accuracy of 
form of a work or a size is started. That is, an NC unit outputs a movement command which brings a 
measuring head close to a work first. 

(53) : A measuring device receives an electrical signal equivalent to the amount of displacement of a 
point (feeler) of a measuring head outputted from a measuring head, It distinguishes whether the 
amount of displacement is a desired value, when the discriminated result is YES, it progresses to 
step S4, and repeat execution of Step S3 is carried out with a constant period at the time of NO. 
[0012](S4): Output a skip signal to an NC unit from a measuring device, and stop a movement 
command which brings a measuring head close to a work with an NC unit. 

(55) : an NC unit receives the skip signal and transmits dummy data to a measuring device by 
external output instructions. 

(56) : a measuring device will transmit DC3 instructions to an NC unit immediately, if the dummy 
data is received. 

(57) : if DC3 is received, an NC unit will interrupt transmission of dummy data temporarily, and will 
suspend moving to a following block. 

(58) : a measuring device distinguishes whether the amount of displacement of the feeler received 
from a measuring head is a desired value, when the discriminated result is YES, it progresses to 
step S9, and it carries out repeat execution of Step S8 with a constant period at the time of NO. 
[001 3](S9): After detecting that the change of the amount of displacement of a feeler of a 
measuring device was lost, while operation of a machine tool has stopped, read the data of the 
amount of displacement of a measuring head, and the data of a position. . [ whether the data of the 
position of this measuring head is read directly in the scale with which the machine tool was 
equipped, and ] Or the data of the position of the triaxial rectangular coordinates XYZ of a 
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measuring head in which the NC unit read the output pulse of the encoder combined with the output 
shaft of the servo motor attached to the machine tool is received and read in an NC unit. 

(510) : a measuring device transmits DC1 to an NC unit, after reading the data of the amount of 
displacement of a measuring head, and the data of a position. 

(51 1) : an NC unit transmits the remaining prescribed data that interrupted sending out for Step S7 
to a measuring device by execution of the macro program of an NC unit. There is data of the 
coordinate value of the rectangular coordinates XYZ of an NC unit in this prescribed data, for 
example. 

(512) : a measuring device recognizes the end of transmission of said prescribed data from an NC 
unit to a measuring device by receiving the signal of PCLOS. 

(513) : an NC unit continues interrupted operation. That is, the movement command which 
separates a measuring head from a work is outputted, and the movement command which turns a 
measuring head to the next measurement point of a work is outputted. 

[0014] 

[Effect of the Invention]As explained above, according to the control method of the measurement 
system using the NC machine tool of this invention. It detects that the feeler of the measuring head 
to which it was made to move towards a work contacted the work, Since the data of the amount of 
displacement of a feeler and the data of the position of a measuring head are measured after 
outputting a skip signal to an NC unit, terminating movement of a measuring head and movement of 
a measuring head stopping thoroughly, It can calculate and ask for the accuracy of form and the size 
of a work correctly and with high precision, without generating an error of measurement. In this 
invention, it can also measure not taking the control timing of the NC unit of a machine tool, and a 
synchronization. 

Therefore, attachment can be done easily also at an established machine tool with a natural 
machine tool manufactured newly, and an inexpensive measurement system can be provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a flow chart which shows the primitive operation of the control method of this 
invention. 

[Drawing 2] It is an outline block diagram of the measurement system by an embodiment. 

"Drawing 3] It is a flow chart which shows processing of the measurement system by an embodiment. 



[Explanations of letters or numerals] 

1 — Machine tool 

2 — NC unit 

3 — Measuring device 

4 — Work 

5 — Measuring head 

6 — Feeler 

7 — Scale 
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